A novel actinomycete strain, designated Js-1 T , was isolated from Tremella fuciformis collected from Gutian, Fujian Province, in southeastern China. The taxonomic status of this strain was determined by a polyphasic approach, which demonstrated that the novel strain was a member of the genus Streptomyces. The cell walls of this strain were found to contain LL-diaminopimelic acid, muramic acid and glycine. An analysis of whole-cell hydrolysates revealed that no characteristic sugar was present. The key identified menaquinones were MK-9 (H 6 ) and MK-9 (H 8 ), while the diagnostic polar lipids were phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylmethylethanolamine and phosphatidylglycerol. The main cellular fatty acids were anteiso-C 15 : 0 , iso-C 15 : 0 , C 16 : 0 and iso-C 16 : 0 . An analysis of an almost complete 16S rRNA gene sequence showed that the strain shared the highest levels of sequence similarity with The genus Streptomyces is a group of organisms that are distributed in many natural environments, such as soils and lakes. It was extended by Waksman & Henrici (1943) , and later amended by Witt & Stackebrandt (1990) and Wellington et al. (1992) , to accommodate Actinomycetes, which forms aerobic spores. As a Gram-positive species with a high DNA G+C content (69-73 mol%) (Williams et al., 1983) , Streptomyces species usually contain LL-diaminopimelic acid in their cell-wall peptidoglycan, and they lack diagnostic sugars in whole-cell hydrolysates (Lechevalier & Lechevalier, 1980) . Streptomyces species are known for their ability to produce various biologically active compounds (B erdy, 2005) , while some members of this genus can also cause diseases in certain plants and animals. For example, Streptomyces scabies is a pathogen of potatoes (Güssow, 1914; Hooker, 1949) , and Streptomyces somaliensis is the cause of human actinomycetoma (Gumaa et al., 1986) .
Tremella fuciformis Berk., also called silver ear mushroom or 'white jelly leaf mushroom', is a well-known edible basidiomycete in eastern Asia, and it has been used as a medicine to decrease cholesterol levels in humans. T. fuciformis is sometimes infected by an unidentified bacterium that is characterized by white pruinate colonies (Fig. S1 , available in the online Supplementary Material). In the course of investigating the pathogen(s) responsible for infecting T. fuciformis, strain Js-1 T was isolated from the artificial cultivation medium of T. fuciformis, and infection with strain Js-1 T caused the same symptoms. We described the isolation based on a polyphasic approach, as described by Tindall et al. (2010) .
Strain Js-1 T was isolated using the standard dilution plating method on potato dextrose agar (PDA) medium (200 g potato tissue, 20 g glucose, 20 g agar and 1000 ml deionized water, pH 5.6); cycloheximide (100 µg ml
À1
) was added after incubation at 28 C for 14 days. A pure, isolated strain was maintained on modified PDA slants containing glycerol (20 %, v/v) at À20 C.
The culture characteristics of strain Js-1 T were evaluated according to the methods described by Shirling & Gottlieb (1966) . The effects of different culture conditions were assessed on PDA, yeast-malt extract agar [International Streptomyces Project (ISP) 2 medium], oatmeal agar (ISP 3 medium), inorganic salt-starch agar (ISP 4 medium), Czapek's agar, glycerol-asparagine agar (ISP 5 medium) and Gauze's no. 1 agar medium for 2 weeks at 30 C. The soluble pigment and the colours of the aerial and substrate mycelia were determined by comparing them with chips from the ISCC-NBS colour charts (Kelly, 1964) . After the strain was cultivated on PDA medium at 28 C for 14 days, the intact arrangement of mycelium and spore chains was observed using an Olympus BX51 TF light microscope (Olympus Optical) with oil immersion lens, and morphological observations of the spore chain and spore surface ornamentation were examined with a JEOL JSM-6380 LV scanning electron microscope (JEOL). Phenotypic properties were examined using standard methods (Williams & Cross, 1971; Arai, 1975) . Carbon source utilization (1 %, w/v) was assayed on ISP 9 medium (Pridham & Gottlieb, 1948) .
After the strains were cultivated on trypticase soy broth agar medium at 28 C for 7 days, the cell was suspended in 0.85 % (w/v) NaCl, and the enzyme activities were determined using the API ZYM system (bioM erieux). Hydrolysis of starch was determined on ISP 4 medium as described by Gordon et al. (1974) ; coagulation of milk and skimmed milk peptonization were determined in 14-dayold skimmed milk cultures (100 g skimmed milk, in 1000 ml distilled water) at 28 C, and liquefaction of gelatin was tested on a medium (gelatin, 200 g; glucose, 20 g; peptone, 5 g; distilled water, 1000 ml) at 27 C according to the method of Gerner-Smidt et al. (1991) . The production of melanin pigments was studied on tyrosine agar (ISP 7 medium), peptone-yeast extract-iron agar (ISP 6 medium) and tryptone-yeast extract broth (ISP 1 medium) (Shirling & Gottlieb, 1966) . Temperature (in 5 C increments), pH (in increments of 1.0 pH unit) and NaCl (in 1 % concentration increments) tolerances were examined on ISP 2 medium, as described by Williams et al. (1983 For the chemotaxonomic analysis, the biomass of strain Js-1 T was collected from a culture grown in ISP 2 broth in a rotary shaker at 28 C for 7 days. The strain was washed twice with distilled water and then harvested by centrifugation at 716 g. Cell walls were purified, and amino acids constituting peptidoglycans were analysed by TLC (Lechevalier & Lechevalier, 1980; Jiang et al., 2001) . Analysis of the whole-cell sugar composition was conducted as described by Lechevalier & Lechevalier (1980) . A polar lipid analysis was conducted using two-dimensional TLC, and lipids were identified as described by Minnikin et al. (1984) . A phospholipid analysis was conducted as described by Lechevalier (1981) . Menaquinones were determined using the procedures described by Collins et al. (1977) , and they were detected by HPLC (Kroppenstedt, 1982) . After cultivating the strain in TSB tubes at 28 C for 5 days, the fatty acid content of the strain was carried out by GC (Agilent Technologies 6850), and fatty acids were identified using the standard MIDI (Sherlock Microbial Identification System version 6.0B) protocol and the TSBA 6.0 database (Sasser, 1990; K€ ampfer & Kroppenstedt, 1996) .
Genomic DNA of strain Js-1 T was extracted following the procedure established by Jiang et al. (2007) . The G+C content of the genomic DNA was determined by HPLC (Mesbah et al., 1989) . Universal primers 1492R (5¢-TACGGTTACCTTGTTACGACTT-3¢) and 27F (5¢-AGAG TTTGATCCTGGCTCAG-3¢) were used for PCR amplification of 16S rRNA gene sequences. The PCR products were sequenced at the Shanghai Invitrogen Biotechnology. The 16S rRNA gene sequence was aligned with the corresponding sequences of representative Streptomyces species using the EzTaxon-e server (http://www.ezbiocloud.net/ eztaxon) (Kim et al., 2012) to conduct a nucleotide Basic Local Alignment Search Tool (BLAST) search (Altschul et al., 1997) . Next, CLUSTALX software was used to perform multiple alignments of the target sequence with the identified homologous sequences (Thompson et al., 1997) . Phylogenetic trees were inferred using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) tree-making algorithms in MEGA 6 (Tamura et al., 2013) . The model of Tajima & Nei (1984) was used to generate evolutionary distance matrices for the neighbour-joining algorithm. Tree topology was assessed by the bootstrap method (with 1000 replicates) (Felsenstein, 1985) of the neighbour-joining method by using MEGA 6. Levels of DNA-DNA relatedness were determined according to the method of De Ley et al. (1970) and Huss et al. (1983) . DNA-DNA hybridization was analysed using a LAMBDA 25 UV/VIS-spectrophotometer equipped with a Peltier-thermostat 9+1 multicell changer and a temperature controller with an in situ temperature probe (Varian), as described by Wayne et al. (1987) .
Strain Js-1 T grew well on most of the ISP media, except ISP 4, and the aerial masses were white, although diffusible pigments were secreted on PDA, yeast-malt extract agar and glycerol-asparagine agar (Table S1 ). Strain Js-1 T possessed a highly branched and deep yellow-brown substrate mycelium and white to grey-white aerial hyphae after cultivation on PDA medium at 28 C for 14 days (Fig. S2) , which produced long and straight to rectiflexibile spore chains; the spores were cylindrical with diameters of 0.5-0.8 µm, and their surfaces were smooth (Fig. 1) . Each spore chain contained more than 10 non-motile spores (Fig. 1) . These morphological characteristics indicated that strain Js-1 T belongs to the genus Streptomyces (Manfio, 1995) . The strain grew between pH 5.0 and pH 10.0 with optimum growth at pH 7-8. Strain Js-1 T was able to grow from 15 to 40 C, and the optimum growth temperature ranged from 28 to 30 C. The strain also grew in the range of 0-7 % (w/v) NaCl, while 1 % NaCl is optimum for its growth. More detailed physiological and biochemical properties are shown in Table 1 and in the species description. Resistance to antibiotics was examined on LB agar plates as described by al- Tai et al. (1999) . The results showed that Js-1 T had strong antimicrobial activity against Escherichia coli strain DH5a, Bacillus subtilis strain ATCC6051, Mycogone perniciosa strain MP0012, Fusarium graminearum strain PH-1 and Sclerotinia sclerotiorum strain CBS 499.50.
Strain Js-1 T had the same chemotaxonomic characteristics as other members of the genus Streptomyces. It contained LL-diaminopimelic acid, muramic acid and glycine in its cell-wall peptidoglycan, and it did not contain any characteristic sugars in its whole-cell hydrolysates (Fig. S3) . The major polar lipids of strain Js-1 T were phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylmethylethanolamine and phosphatidylglycerol. Unidentified phospholipids and polar lipids were also detected (Fig. S4) . Js-1 T is a special Streptomyces species because it is a mushroom pathogen. Thus, phosphatidylmethylethanolamine may be the special characteristic of this strain, as this phospholipid is not usually found in Streptomyces strains. The lipid pattern corresponds to the phospholipid type II of pattern Lechevalier et al. (1977) . The major menaquinones of strain Js-1 T were MK-9 (H 6 ) (69.4 %) and MK-9 (H 8 ) (30.6 %). The main cellular fatty acids were anteiso-C 15 : 0 , iso-C 15 : 0 , C 16 : 0 and iso-C 16 : 0 (>5.0 %). Strain Js-1 T and the closely related type strains showed similar cellular fatty acid profiles, but the amounts of some components differed as shown in Table S2 .
The G+C content of the DNA of strain Js-1 T was 70.1 mol %, which lies within the typical range for Streptomyces species. The nearly complete 16S rRNA gene sequence of this isolate was found to contain 1487 nucleotides. A BLAST search of the EzTaxon-e server (Kim et al., 2012) indicated that this strain shared high levels of similarity with representative Streptomyces species. The highest levels of 16S rRNA gene sequence similarity were shared with S. T (97.04 %). A sequence similarity 97 % has been accepted as the norm for classifying strains as distinct species (Stackebrandt & Goebel, 1994) , and strain Js-1 T occupied a distinct subclade with three of the aforementioned strains in the phylogenetic tree (Fig. 2) T (34.80 %) were observed. These values were less than 70 %, which confirms that strain Js-1 T could be differentiated from its closest neighbours (Wayne et al., 1987) .
To summarize, the phenotypic and genotypic analysis demonstrated that strain Js-1 T is a novel species of the genus Streptomyces, for which the name Streptomyces tremellae sp. nov. is proposed.
Description of Streptomyces tremellae sp. nov.
Streptomyces tremellae [tre.mel¢lae. N.L. gen. n. tremellae of Tremella (the silver ear mushroom), from which the type strain Js-1 T was isolated].
This Gram-positive organism develops an extensively branched and deep yellow-brown substrate mycelium and white to grey-white aerial hyphae. Melanin pigments are not produced on ISP 1, ISP 6 or ISP 7 media. Long spore chains vary from straight to rectiflexibile. The spores are cylindrical, non-motile, surfaces are smooth and 0.5- 
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